Single-crystal X-ray study T = 295 K Mean '(C±C) = 0.003 A Ê R factor = 0.045 wR factor = 0.130 Data-to-parameter ratio = 17.7
The structure of the title compound, C 16 H 20 O 5 S, has been determined as part of an investigation into the synthesis of fused carbocyclic ring systems with functionality and containing a cyclobutanol ring. The conformational arrangement of the phenyl ring permits the formation of an in®nite chain of intermolecular OÐHÁ Á ÁOÐS hydrogen bonds. The dioxolane ring is removed from and does not participate in the chain of intermolecular hydrogen bonds.
Comment
We have recently shown that a novel cyclization reaction between the lithium enolates of simple unfunctionalized ketones and phenyl vinyl sulfoxide provides a simple and convenient route to the preparation of fused carbocyclic ring systems bearing a bridgehead hydroxy group (Loughlin & McCleary, 2003; Loughlin et al., 2002) . In the current study, reaction of the lithium enolate of 1,4-cyclohexanedione monoethylene ketal (obtained from lithium diisopropylamide, LDA) with phenyl vinyl sulfoxide and subsequent oxidation with m-chloroperoxybenzoic acid (m-CPBA), generated the ®rst representative of a functionalized bicyclo[4.2.0]octan-1ol, the novel spiro compound, (I).
The spiro compound can be perceived as a synthetic precursor to a bicyclo[4.2.0]octan-3-one, which is cognate with key structural components of, for example, benzocyclobutacarbazole antitumor agents (Graf- Christophe et al., 2000; Christophe et al., 1998) , taxane precursors (Wender et al., 1997) and products arising from Norrish type II photoreactions (Osuka et al., 1987) . Under the present reaction conditions, (I) was formed as the major bicyclo[4.2.0]octan-1-ol isomer in a 42:16:42 ratio of (I):(II):(III) from achiral 1,4-cyclohexanedione mono-ethylene ketal and phenyl vinyl sulfoxide with less than 5% of other products observed. Here we report the synthesis, isolation and structural characterization of the novel bicyclo[4.2.0]octan-1-ol (I).
The crystal structure determination ( Fig. 1 and Table 1 ) shows that the relative stereochemistry about the bicyclo[4.2.0]alkanol ring in (I) is the same as that found for thè parent' compound 8-(phenylsulfonyl)bicyclo[4.2.0]octan-1-ol, (IV) (Loughlin et al., 2002) , with the C2ÐS bond cis to the bridgehead hydroxyl group and trans to the fused sixmembered ring. As in the structure of (IV), this conformation is stabilized by three-centred`bifurcated' intra-and intermolecular hydrogen bonds between the hydroxyl H and the sulfone O atoms ( Fig. 2 and Table 2 ). These results indicate that the stereochemistry and molecular packing of this mol-ecule are not signi®cantly affected by the addition of the dioxolane ring to the system. Experimental 1,4±Cyclohexanedione mono-ethylene ketal (0.5 g, 3.201 mmol) in THF (2 ml) was added to lithium diisopropylamide (1.4 M, 3.201 mmol, 2.30 ml) in THF (33 ml) at 273 K under nitrogen over 5 min and further reacted at 273 K for 1 h. Upon cooling to 263 K, rapid addition of phenyl vinyl sulfoxide (0.43 ml, 3.201 mmol) at 263 K, with the system shielded from light, a 10 min reaction time and workup, as described elsewhere (Loughlin et al., 2002) , gave the crude sulfoxide mixture (0.833 g). This was subsequently oxidized with m-CPBA (1 equivalent) in chloroform (30 ml). Work-up of the reaction mixture, as described elsewhere (Loughlin et al., 2002) , was followed by silica chromatography (hexane±ethyl acetate, 70:30). A mixture of compounds (I)±(III) (485 mg, 47%) was obtained. An analytically pure sample of compound (I) was obtained by semipreparative HPLC (hexane±ethyl acetate, 50:50, retention time 12.9 min, 3 ml min À1 ). Colourless crystals of (I) (m.p. 390.5±392.2 K) were isolated by slow evaporation of a hexane±ethyl acetate (50:50) solution of the compound. Analysis found: C 59.30, H 6.32, S 9.70%; calculated for C 16 H 20 O 5 S: C 59.24, H 6.21, S 9.88%. # max (KBr)/cm À1 3500 (OH), 1302 (SO 2 ), 1142 (SO 2 ). H Hydrogen bonding scheme for (I).
Figure 1
ORTEP-3 (Farrugia, 1997) plot, showing the atomic numbering scheme for a molecule of (I). Displacement ellipsoids for non-H atoms are drawn at the 30% probability level. Table 1 Selected geometric parameters (A Ê , ). S1ÐO2
1.4401 (19) S1ÐO3
1.448 (2) S1ÐC2 1.774 (2) S1ÐC11
1.770 (2) 109.4 (7) O5ÐC10ÐC9
104.1 (7) S1ÐC11ÐC12
118.9 (6) S1ÐC11ÐC16
119.8 (6) H atoms were constrained as riding atoms, with CÐH set to 0.95 A Ê . The hydroxy H atom was located from a difference Fourier map and the OÐH bond length set to 0.85 A Ê . U iso values for the H atoms were set at 1.2U eq of the parent atom. Displacement parameters for atom C9 are indicative of potential disorder for this atom in the dioxolane ring.
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